General Comments
All reactions were carried out under an atmosphere of nitrogen with freshly distilled solvents, unless otherwise noted. Column chromatography was performed on silica gel (particle size 10-40 μm, Ocean Chemical Factory of Qingdao, China). 1 
H NMR and

13
C NMR spectra were recorded on Bruker 300M and Bruker 400M at ambient temperature with CDCl 3 as the solvent. High resolution mass analyses were performed on a Bruker ESI-Q-TOF mass spectrometer.
Experimental Section
Preparation of starting materials 1) Preparation of 2,2'-dibromobiphenyls
2,2'-Dibromobiphenyl (1a) [1] 6.25 mL n-BuLi (10 mmol, 1.6 M in n-hexane) was added dropwise to a solution of 4.72 g (20 mmol) of o-dibromobenzene in THF (50 mL) at -78 °C and stirred for 30 min. After addition, the mixture was warmed to 0 °C and subsequently hydrolyzed with aqueous HCl (10 mL, 3 N). The organic solvents were removed by rotary evaporation, and the residue was extracted with diethyl ether. The combined filtrates were concentrated under reduced pressure and the crude product was purified by recrystallization in hexane to give 2.59 g pure 2,2'-dibromobiphenyl in 84% yield. [2] [3] 4 mL Br 2 was added dropwise to a solution of I 2 (20 mg) in o-xylene (4.6 mL, 38 mmol) at 0 o C within 30 min. The resultant was left overnight at room temperature, followed by dissolving in Et 2 O (20 mL), washing with 2 N NaOH (2 X 10 mL), H 2 O (2 X 10 mL) and dring over MgSO 4 . The organic solvents were then concentrated in vacuo to afford a faintly pink colored oil, which was further purified by recrystallization in methanol to give 6.8 g pure 4,5-dibromo-o-xylene in 67% yield. 1 H NMR (400 MHz, CDCl 3 ) δ 7.37 (s, 2H), 2.18 (s, 6H).
2,2'-Dibromo-4,4',5,5'-tetramethylbiphenyl (1b)
To a stirred solution of 1,2-dibromo-o-xylene (5.28 g, 20 mmol) in dry THF (80 mL) was added n-BuLi (6.25 mL, 10 mmol, 1.6 M in n-hexane) at -78 o C and stirred for 1 h at -78 o C after addition. The reaction mixture was allowed to warm to room temperature, stirred for 1 h, and then was hydrolyzed with 5% HCl. The organic layer was separated and the aqueous layer was extracted with Et 2 O. The extracts were combined with the organic layer and dried over anhydrous MgSO4. The solvent was evaporated in vacuo and the product was purified by chromatography on silica gel, using hexane as eluent, to give 2.5 g pure 2,2'-Dibromo-4,4',5,5'-tetramethylbipheny in 68% yield. 
2) Preparation of alkynes
Diphenylacetylene (2a)
To a double-necked flask were added phenylacetylene (1.02 g, 10 mmol), iodobenzene (2.45 g, 12 mmol), Pd(PPh 3 ) 4 (0.57g, 0.5 mmol), CuI (0.09 g, 0.5 mmol), diisopropylamine (15 mL) and toluene (15 mL). The reaction mixture was stirred overnight at room temperature under nitrogen and then extracted with CH 2 Cl 2 . The combined extracts were washed with saturated NH 4 Cl solution, brine, and dried over Na 2 SO 4 . After filtration, the solvents were evaporated. The crude product was subjected to column chromatography (SiO 2 , petroleum ether) to give 1.63 g of 2a as a colorless crystal in 92% yield. 1 H NMR (300 MHz, CDCl 3 ): δ 7.52-7.55 (m, 4H), 7.34-7.37 (m, 6H).
1-Methyl-4-(phenylethynyl)benzene(2b)
The synthetic procedure of 2b is the same as 2a , which is a white solid in 90% yield. 1 H NMR (400 MHz, CDCl 3 ) δ 7.58 -7.48 (m, 2H), 7.47 -7.40 (m, 2H), 7.39 -7.29 (m, 3H), 7.19 -7.11 (m, 2H), 2.37 (s, 3H). [4] A sealable vial equipped with a magnetic stir bar was charged with Cs 2 CO 3 (3.26 g, 2 equiv), Cu 2 O (7.2 mg, 1 mol%) and Xantphos(28.9 mg, 1 mol%) under a nitrogen atmosphere. The aperture of the vial was then covered with a rubber septum. Under a nitrogen atmosphere, phenylacetylene (0.76 g, 7.5 mmol), 3-methoxy-iodobenzene (1.17 g, 5 mmol) and 1,4-dioxane (20 mL) were added. The septum was then replaced by a screw cap containing a Teflon-coated septum, and the reaction vessel was placed in an oil bath at 135 °C. After stirring at this temperature for 8 h, the heterogeneous mixture was cooled to room temperature and diluted with ethyl acetate (20 mL). The resulting solution was filtered through a pad of silica gel and then washed with ethyl acetate (20 mL) and concentrated to give the crude material which was then purified by column chromatography on silica gel to get a white solid, 0.86 g, in 83% yield. 
1-Methoxy-3-(phenylethynyl)benzene (2c)
1-Fluoro-4-(phenylethynyl)benzene (2e)
The synthetic procedure of 2e is the same as 2a ,which is a pale powder in 92% yield. 
1-Ethyl-4-(phenylethynyl)benzene (2f)
The synthetic procedure of 2f is the same as 2a , which is a colorless oil in 86% yield. 
1-Phenyl-2-propylacetylene (2h)
The synthetic procedure of 2h is the same as 2a, which is a a yellow oil in 56% yield. 
Hex-1-ynylbenzene (2i)
To an anhydrous THF solution (35 mL) of phenylacetylene (0.51 g, 5 mmol) was added 3.9 mL n-BuLi (10.5 mmol, 2.7 M solution in hexane) dropwise within 30 min at -20°C under N 2 atmosphere. 30 minutes later, n-BuI (1.93 g, 10.5 mmol) was added and the mixture was stirred for an additional 30 min at -20 °C. The reaction temperature was raised to 25 °C and remained for 30 minutes. The reaction mixture was extracted with CH 2 Cl 2 , washed with aqueous NH 4 Cl, brine, and dried over Na 2 SO 4 . After filtration, the solvents were evaporated. The crude product was subjected to column chromatography (SiO 2 , petroleum ether) to give 0.38 g of 2i as a colorless oil in 48% yield. [4] The synthetic procedure of 2k is the same as 2f, which is a white solid in 85% yield. 
4-Acetyldphenylacetylene (2k)
1-Nitro-4-(phenylethynyl)benzene (2l)
The synthetic procedure of 2i is the same as 2f, which is a colorless solid in 75% yield. 
2-(Phenylethynyl)thiophene (3m)
The synthetic procedure of 2m is the same as 2f , which is a faint yellow solid in 95% yield. 
1,2-Di(thiophen-2-yl)ethyne (2n)
The synthetic procedure of 2n is the same as 2a , which is a white solid in 93% yield. 1 H NMR (400 MHz, CDCl 3 ) δ 7.27-7.31 (m, 4H), 7.00-7.02 (m, 2H). [5] The 4-iodopyridine (1.03 g, 5 mmol), the phenylacetylene (0.56 g, 5.5 mmol), PdCl 2 (PPh 3 ) 2 (1 mol%), CuI (3 mol%), and dry acetonitrile (6.5 mL) were added to an oven-dried schlenk tube charged with a magnetic stir bar. Dry triethylamine (6.5 mmol) was added, and the reaction was heated at reflux for 16h. Once completion, the reaction mixture was washed with H 2 O, extracted with DCM, dried over MgSO 4 , and filtered and the solvent removed in vacuum. The crude product was purified by chromatography on silica gel, using hexane/EtOAc as the eluent, and get a flaked solid, 0.72 g, in 80% yield. 1 H NMR (400 MHz, CDCl 3 ) δ 8.60 (dd, J = 4.5, 1.6 Hz, 2H), 7.58 -7.52 (m, 2H), 7.38 (dd, J = 5.9, 1.5 Hz, 5H).
4-(Phenylethynyl)pyridine (2o)
1-Chloro-4-(phenylethynyl)benzene (2p)
The synthetic procedure of 2d is same as 2a , which is a pale powder in 98% yield. 
3) Preparation of 9,10-disubustituted phenanthrenes
For the synthetic procedure, please see the article.
9,10-Diphenylphenanthrene (3aa) [6] White solid; yield: 77 mg (78%); mp 236.5-237.4°C. [7] White solid; yield: 71 mg (69%); mp 207.3-208.2°C. [6] White solid; yield: 66 mg (61%); mp 214.6-215.5°C. 9-Phenyl-10-propylphenanthrene (3ah) [8] White solid; yield: 61 mg (69%); mp 126.5-127.5°C. 9-Butyl-10-phenylphenanthrene (3ai) [9] White solid; yield: 61 mg (66%); mp 114. 9-(4-Acetylphenyl)-10-phenylphenanthrene (3ak) [10] White solid; yield: 66 mg (59%); mp 238. [6] Yellow solid; yield: 48 mg (43%); mp 239. 4 9,10-Bis(2-thienyl)phenanthrene (3an) [9] Faint yellow solid; yield: 63 mg (61%); mp 255.6-256.6°C. 9-(4-Chlorophenyl)-10-phenylphenanthrene (3ap) [6] White solid; yield: 62 mg (57%); mp 241.8-242.8°C. 2,3,6,7-tetramethyl-9,10-diphenylphenanthrene (3ba) [11] Faint yellow solid; yield: 70 mg (60%); mp 225.3-226.4°C. 
9-Phenyl-10-(4-tolyl)phenanthrene (3ab)
9-(4-Methoxyphenyl)-10-phenylphenanthrene (3ag)
9-(4-Nitrophenyl)-10-phenylphenanthrene (3al)
4) Preparation of substituted dibenzo[g,p]chryenes
For the synthetic procedure, please see the article. [12] White solid; 92 mg (70%); mp 217-218°C. 
Dibenzo[g,p]chrysene (4aa)
